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Conseqguences of an older population

More people will need care Tradiitional Information-age care
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Professional self-care

Health and social care costs
will increase
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We will have to take on more IQ\

responsibility for our own health

We will have to pay more

Source: Jennings, Miller and Materna. Changing health care. Santa Monica: Knowledge Exchange, 1997,
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Social care costs will
Increase by 44%

. Assisted living technologies for old
Full scale complimentary et =i

provision of assisted
living technologies and
services Is only viable
means of meeting
demand

A final report to Ofcom

http://www.plumconsulting.co.uk/pdfs/Plum_June2010_Assisted_living_technologies
_for_older_and_disabled_people_in_2030.pdf



SMART 1 technology to support home-
based rehabilitation of people with stroke

0To examine the scope, effec
of systems to support home-based rehabilitation
programmes for older people and their carerso

Mountain, Wilson, Eccleston et a/
J. of Eng Design, 21, 2-3, April 2010

http://thesmartconsortium.orqg/
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Stroke rehabilitation interventions

Lateral weight transfer on sitting
Weight transfer on standing

Sit to stand

Step forward with affected limb
Reach forward and return upper limb
Hand to mouth and return with object
Self care .....
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High intensity, repetitive task specific exercises
are most effective in restoring function.
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Proposed home-based
rehabllitation system

Movement tracking system
Record target manoeuvre
Patient replicates the movement

System records number of repetitions and
guality of movement

Data downloaded to base station
Data processing
Feedback to patient, carer and HCP



Smart 1 Hardware
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Therapist/
Carers

Therapist Feedback
Movement Analysis
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Significant engineering and computing input required to
develop a working system to track upper limb movement.

Motion Technologies Xsens



SMART Project

1. Attachments
2. GUI and input devices
3. User feedback

User centred design - Usability and feedback



Attachments - requirements

To secure sensors to patient

To ensure accurate placement
on wrist and arm

Comfortable fit

Easy to put on independently
If possible, one size to fit all
To be as simple as possible




Software Interface

The usability of a software interface in a telemedicine
system is critical

Ease of use I s a primary
cli1 ni cal effectl veness

(Carlos and Pangelinan 1999)



Simple screens developed for non computer users

View Manikin 8 Vi




SMART Home Rehabilitation

My Settings Messages Help

My Exercise History New Exercise Viewing Pane

My Exercise Goals

Reaching to the front

Reaching to the side

Drinking

Brushing my hair

Bending my wrist

We developed screens based on concepts
that people would be familiar with.




User feedback

ATrials 4 subjects / 4 weeks

AHow to impart information
to the patient?

AWhat information for the therapist?

AWnhat additional information will the
therapist give to patient?




TARGET SYSTEM

Welcome to SMARTER! Please select a function

X Task

B Review previous task
p—

|| Review progress

O

Collaboration with Philips Research
Wireless sensors
Revised software incorporating look and feel of SMART
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In a moment you will be asked to sit still and upright.
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When you are ready, press the green
button and sit still for a moment.

~ Reference
8/

Updated biomechanical model
Real time feedback of movement
Trialled on 4 patients over 4 week period

Mountain, Wilson, Eccleston et a/ J. of Eng Design, 21, 2-3, April 2010



http://www.research.philips.com/downloads/video/2008-
strokerehab-video.htm|
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Further work

User feedbackd what is the best format, does one size
fitall ?

Attachmentsd how to attach a sensor to the trunk ?
Type of sensoP issue of battery life

Reliabilityd the system will go wrong at some stage
Where to put the system in the home

Trade off between clinical utility and usability

How to integration with community therapy teams



virtual reality rehabilitation systerm
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WRRS TG 4 PATENT CRANED) I KOMIRA GROUP

THE MOST INNOVATIVE SYSTEM FOR NEUROLOGICAL AND
ORTHOPEDIC CLINICAL MOTOR REHABILITATION BASED ON
VIRTUAL REALITY TECHNOLOGY

Example of commercially available upper limb rehab exercise system.
A lot of work has gone into the presentation and user interface.

http://www.khymeia.com/



http://www.khymeia.com/EN/VRRSenHQ.zip



video games

AND THE ECONOMY
&) s

Entertainment software is one of the fastest growing industries in
the U.5. economy. In fact, according to PricewaterhouseCoopers,
the sector will remain “one of the above-average growth segments
of the global entertainment industries through 201.” From 2005
to 2009, the industry's real rate of growth was more than seven

times the real rate of growth for the entire economy. In addition,
computer and video games companies posted strong overall sales in
2009 with revenues of $20 billion as entertainment software
companies continue to provide jobs to state and local economies
across the nation.

We will never get a high level of investment in rehabilitation technology.
The video games market is providing massive investment in home based
interactive technology for home use. We should use these platforms.
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Accelerometer

Smart phones can track position and movement, this
can be relayed anywhere over the web.



Nottingham Trent University's Interactive Systems Research Group (ISRG)



The new
Mircosoft
Kinect sensor




http://www.eurogamer.net/articles/2010-12-17-
source-ms-quadrupling-kinect-accuracy

http://www.engadget.com/2010/12/09/kinect-
finally-fulfills-its-minority-report-destiny-video
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Rehabilitation Exercises Soon Available On

the Xbox 360 Kinect

By Rachelle on December 29, 2010, 5:09 pm

to play “World of Warcraft™ and other PC games

Christmas is over and my two boys, 7 and 4 (5 in
January) have had ample time to play the Sony
Playstation Move and the Xbox 360 Kinect. Mot
surprising my kids are both HUGE fans of the Kinect
while the Playstation Move has only gotten played one
time so far and not requested again since then. While
this is not an official review it is just more some
random thoughts an both systems from younger boys
to help you get an idea of what they liked. | have also
realized we now need an HDMI switch box!

and finding new things do with it, with or without
Microsoft's blessing. Researchers at the University of
Southern California Institute for Creative Technologies,
for instance, have assembled a toolkit that allows them
using a system that maps hot key commands to body

gestures, and the group has named their creation the “Flexible Action and Ariculated Skeleton

Toolkit” (FAAST).
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How can we fit computer games and systems that can track
body motion into a rehabilitation framework ?

Perhaps there are clues from implementing robotic systems.
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Clinician

Synthesising and Interpreting
Language for Clinical Kinematics

Robotic system
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Embedding clinical information into robotic technology
Alastair Cozens\WoodendHospital, Aberdeen UKSF 2010




Embedding clinical information into robotic technology
Alastair CozensWoodendHospital, Aberdeen UKSF 2010



